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(54)TWe: PROCESS FOR PRODUCING DCION1ZED WATER BY ELECTRICAL DEIONIZATION TECHNIQUE 



(57) Abstract 

A conventional process for producing 
deionized water by the electrical delonization 
technique using an electrical conization 
apparatus provided with desalting chambers and 
concentration chambers arranged alternately is 
problematic in that the rate of removal of silica 
from nootreafed water is low, though it is 
advantageous in that it can dispense with the 
regeneration of ion-exchange resins by using 
chemicals, In order to solve this problem, the 
process of the Invention comprises supplying 
nontrcated water and norxooccntraied water to, 
respectively, the desalting chambers and the 
concenftation chambers ia such a manner that the 
nontreated water supplied to the desalting 
chambers and the iK)nconcentrated water supplied 
to the concentration chambers flow 
couiHcrcurrently and that the nontreated water 
supplied to the desalting chambers passes flrst an 
anion exchanger layer and then other 
ion-exchanger layer*. As a result, the migration of 
the tmona to the concentration chambers ts 
accelerated in the anion-exchonger layer, thus 
improving the rate of silica removal. 



23o 




01/28/98 WED 20 : 11 FAX 70 39167439 



OPTIPAT LASER 



14026 



(5 7) gtt 



At 7**- 7 

AM 7A> — 7 
AT *-*M7 

AO t-^^ir 

BA *X&7**+7**X+ 

B B '<*"* K* 
B B 

BF ^*t-7yy 

BG 7**9 7 

a j 

BY *<*£-f 
CA 

CF **77 9**M 

CG 

CH a-fx 

CI • **t-a> 

CM 

CN f« 

CU — H 

CZ f*?n**B 

DE K^y 

DK fV-*-9 
EE *xts7 



8S 




LK 



t> m^7 



LR 9*97 

LT 9 K7^T 

LV *V*47 

MC **fa 

MD **F7r**fli 

MG ****** _ 

ML ^5 

MM „ 

MR *— >-*»T 

MW t11< 

MX 

HE 

MO /A'**- 

nz 

F L *-*£K 

ro »-ZzZ 

RU *f7l* 

3D 
SE 



SG 

SK *w*7*7**!l 

SL 

SN 

SZ A9V*>K 

TD tt-r 

TG 

TJ *8?#x#> 
TM V»9A*X9* 

?? 

ua 2£*i* 
ug 

8! «U».» 

zw s;>w* 



01/28/98 WED 20:12 FAX 7039167439 



OPTIPAT LASER 



141027 



PCT/JP9M1518 



5 WKim 

io iratt* 

-r * > -efiafa $ nfc h § k&& t ;i * y 7j<jgjft t: «fc o -c?S££ff *s -5 
*ttlt. -f *>«lMWt»0-f l/T»»»«l«L, ttlfttt 

25 L^Ltt*<^iaK-r*>*CJ:*tt-f*>*M**K*>a^Ttt, ttfflS 



01/28/98 WED 20:12 FAX 703 9167439 



OPTIPAT LASER 



tfi028 



WO 97/464*2 



Wtl/fctW»-ft>*««I*Wtfc (ftBPM-? I 6 2 4 *1) 

O 

? * z h #T £ o JtftR4 * > fcc ck * R -f * > * - * * a 

ft***. 

15 %Q©IM7 

mzfiixmzvmKmmzm. cti*©R*sftcHW««iMs* 

25 olzUzZ tZtttiLbtZ bVX'&io 



WED 20:13 FAI 7039167439 



OPTIPAT LASER 



029 



W097/46492 PCT/JP*U01518 



*MU *©TSiKft!i©^*>£1ftf*I£Efi3-ti\ ^/c|5j 

15 *©±ft(iftfe©^ 

*«W«r4sv»T, 7:=.*>$&{*lfc, RlicRg***©^ 

Tfc«t^i*Hltf4©tt»?feJ:V*. 

*»w«iiwsiitt<ftr**fta*oa**ittfcai»ai-fli<ftT*»»*o 

j§£a«f *<fcoKLk©T\ «fta*^ftt5iraariT-^>^*iaj 
£©«»«**<**»>, T-t>©atts^©»ft*<ffii$n, aT-t>$ 

25 jwsitu *©&*. ^u^o^i^^^nit^iRawirisji-rii fc/>< 



IE> 20:13 FAX 7039167439 



OPTIPAT LASER 



WO*7MM» PCT/JWO01318 



aiwmBT**. 

C^/ioTJiieo^^a-^oliirUTfi^dn^o bpb. B.2«c*-r»*H 
25 J L 6©»<*f-*i/^*»fcT-*>Xiljllt©H©ffiB»(Crt*^ : *">2 



01/28/9 8 WED 20:14 FAX 7039167439 



OPTIPAT LASER 



14)031 



WO 97/46492 PCT/JP9«/01S18 

5 

i 

! 
I 

©tfc^ W5-f t>XJW»M©EW©tt^'tUr{i* ttfia*©**^** 

iSS 1 ©J:»*T fcU * ©T2B£ titty Sftflf 8f J3 t T 
Jb»*T-*>3HMITOlfcU * : ©T»**** fcb 

IfcttMfcU ^©T«**f*>MHltU c©«li»*lttRtt* 

ttfca*©a*^#±ifil»a*T?fc**£i-MU RMl©T8£T-;r 

15 ©&ttfBJ§Kfl©»«{i, ±fi©Tft«a*©*£©S»fc±T;&ft#JME« 
£i*TH*©Rmd»<WC**. 
< * >SElJk*B6*«lcafc 3 ©-#©<WiBK* f- * 4 

(XliT-*>£|*»5) £»*U *^?W*3©rt£«H::**>£fttt« 

aicetT, -en^n©-f*>xuiw*<ttiLT*«Tt4J: < 5^, 02c 

* UfciD < ftfc 3 fiKltfcSJOSi: LT©#«&7 £Rlt* C U\> «• 

ftftt 7 ©»(*ff *T? & 60 ft B £ I* 3 *©£«tt*Rttfc«*<3F $ ttT fc ♦) , 
25 ^tlKJ^TttttSilttA, Bx C, D©4o©aJg{;^«$tlip 



01/28/9 8 WED 20:15 FAI 7039167439 



OPTIPAT LASER 



13032 



WO*/«4M PCTOPW/U318 



samfB******!, *ft£ttKo«i<\ b, Ani*«i«*f-*>x»«ffi 

tlZo 9l*«ffi£7fcAn U1U ±l6]i5fta7X©«^UI|jfc'l'^>*fflPt^^) 

„ i o\±tiM*>*ftQ (iiu ±(6j«a7k©«^ttttJaa*APt^^) r- 

±iS©in < flUS^ft&BU* >*i>a-A 6 liftiaUTtRft&tKSftSo * 

«»lZtlT««r«. ««M2©F»i8U£(WKIi. <*>£&J!*4. 5fi 

^««BI««^^©»»^«*t^« $ ft So 
20 ±£©$D#lfctfi§l fc»»S2fc©X5i5«*©S5i!»KHI*l 2tBM£l 
3«MU WCH*UX^*«BI*1 2, Ktffil 3©ig8i::**ve'ftfcbSJfc£ 
tfttt, ISf±«JI»tiaffil 2 ir©ia©£IH38£»&£ 1 4 fcLTfr&Lfio&ti: 
SJB*i&8U 3 i©IBr©£ia!8B£&ffi& 1 5 £LTHIfiE-f*o 
I3*K 1 6 (ijfcfcaTKflftAT'f 1 7<iK'f^>7KSKai7'f 18<ig 

25 toitrnkv^y. 1 9(i««i7Kacai7>f 2 ouasfcifcA^^ 2 m* 



01/28/98 WED 20:15 FAX 7039167439 



OPTIPAT LASER 



1^1033 



WO 97/46492 PCMP*m318 



1 8 j:o»»**an8S2rt«c*AU a^An i 4, Mini 51: -en* 

10 1 ft© ^* *Jbfr£*K* T^*>£»S!lltS2 2a, 

$MII2 3a, Ti*>X!MMM2 2lK 2 3 b * 

15 S»^©Jbft«ai**^TlT<f5. 

miityt lt©t^*>*<&*3*u &©**•* 2 3 a^a 

T»«fg2i::fl»"f *<, flP*>s T-t>li»Sl 2«KiR3!Sttx T~*>£ 
*»5MoTA!*f «M2CIM»U *te»«>ttH*l 3«(c«HI 

25 MI2«in«ilH(B:OMU< «Ti*>ftCf*f-*>«« 



01/28/9 8 WED 20:16 FAX 7039167439 



OPTIPAT LASER 



&034 



W097/4092 PCT/JP9W1518 

8 " 

bps, «M**<«airT-*>sii»»Ktii*"r st, ^waK*^* 
io *><:aar**©7*jM#-i*tti::4rtaVu *tusJ:b*aa**<-* 

bps, »aai n«ALte«»a7k«»Kca-r*>**i«*<6*Tr*o 

20 >sK»«^«K -a> aaa2ic»Atfcaa*ttaa*^^aatT 

* y mm i** # < £ * • c © <k o <=K&a.t« t ««rs ±.m<mz 4 * y as 
oD*fci^#itto> KastaasirfeJt^, -r*:/aK#ftk*£<s* 

25 e<DM« T-tV5l»«JieH2 2a^©*«ffiffi^i«*0, T-*>© 



01/28/98 WED 20:1 7 FAX 70391 67439 OPTIPAT LASER (£035 

WO 97/46492 PCT/JP90813U 

9 

ZZtlZZO, Bfcfgg© 7 > WIS 2 2 a SB£ C It 5 »&37k© T 

pK, pKj 
SiO, +H, 0 Hi SiOi H* +HS i 0» " 2H*+SiO, *" . 
CCT\pK, , pK, iiA?fc£8T\ pK, =9. 8> pK, =12. 1 
10 6Tfc£o 

fl!^lJt^TKfflSOT-*>Xlft«llili2 2a» 
*le^(r«kniii/'J**HS i 0, - ©^Tft£?*r i fc&i^iS i 0, «' 

15 o^TK{*r-sc^4iN-rnt,wc^^o t*ui*<^ 2 flow 

s i o, l -<D^TKt*r*»^ii 1 ffi-r ^>-c*^hs i 0, - ©BT^i-r 

**^{ra:-iT2^©*aE^fli^0, *A«»**<**a*Wc#»T/i 
C>fr£, HS i 0, - *Cfc*<l5FSU*. *OtMZ\U 

OT-t>5»«l»)g2 2aS5^{:fe«^^tti&||7K©pH^9. 5-11. 0 

CO, ) ©»*!:: fcft&TW&TfcO. *©ft*^$£fi-t?£*t>©T'fc* 

o 

25 ifcK*&9i©SS8feft£*-ro 



"ED 20=1 7 FAX 7039167439 OPTIPAT LASER 



W097/46492 rCT/JP*WlStt 

10 



sua 

gK*ft-ena*L (fas*<o»aKi*ft4 om/hr) , ftiA©««* 

i 
i 



i 

/wo 



i 

XHiaiils 1 0 |)mm<D*f t>^ft#lli, 1 0 0mm©7-* 
>*&Wmm. ™$ 1 b 0mmO»f*>jlMWIItEIU «&S*£T 

3Sfeffl2 : KMrttofcAS* AO 3 0 0mm(OT-t> 

15 g&ttflNI. fc<* 3 OlOmmCD, 7 t tit* 

= 1:2) £EitU W«La**Tl6)nt6Tja7|cU »tt*£±l*lJrei§# 

■ i 

! 

Jt«0U 3 : RttSrt C T - * > t * * * >2&MttSi t * * > 



W£3> 20:18 FAX 7039167439 



OPTIPAT LASER 



&037 



W097/4C492 



PCT/JP9»01518 



1 1 



*»^(cj:o««in*tt-r*>7Ktt**{tBaxii, mux*, asm 



01/28/98 WED 20:18 FAX 7039167439 



OPT I PAT LASER 



<4038 



WO 97/44491 



I ! 

i 1 

I ! 
i 

i • 



PCT/JW6/01S1S 



) 2 



31 



US/cm) 

pH 

(rag CaCoi/L) 

47-t> (mg fciaCOi/L) 

&S* • (mg j: : aC0i /L) 

HCOa " (rag j^aCoi /L) 

SiOi (mg tia C oi /L) 

H, C0» (mg jclaCo, /L) 

I J 



2 7 8 


5. 


0 


6. 7 


5. 


3 


114 


1 . 


2 


1 2 6 


1. 


5 


7 4 


0. 


3 


4 0 


1 . 


2 


1 2 


0. 


1 


1 8 


1 4. 


5 



01/28/98 WED 20:18 FAX 703916 7 439 

i 



OPTIPAT LASER 



141039 



WO 97/46492 



1 3 



i : 



mmmz 



M2 



9 5! jai 



9 9Kti: 

! : ! 



7 in- & o 



It: 



-f 8 0 



6 Q Jtt 



6 O&T 



PCT/JF96/01S18 



1 7 



8-1 0 



8-10 



i i 



'■ i 



: { 
i • 



; i 
. i 

? i 



Q. • cm) 



HUT 



i&T 



01/28/98 WED 20:19 FAX 70 39167439 



WO 97/46492 



OPT I PAT LASER 



go. 



10 



15 



20 



25 



; - 
i 



] 4 



PCT/JT94V01518 



ii I 

ft i: r -5 « ft ft < * > ft d * * ft -f * > * O £ it ft o 
3 . T _* >£fc«*4 * f - * > £&{*B ©rfcM 3 ft fc 1 ffl© * * > £fc 

$ ft *ififl © ^« i T*fc&s*#& -r * > 2*<*b *a«-r * x o i- 1 



©ibis* i TOtt©<&fc-r * *ft 



.li 



5. T-^>xn#i. ^f-^>xft*««nsiwStt*nfcia©>f^>$jft 



01/28/98 WED 20:20 FAX 7039187439 



OPT I PAT LASER 



!£041 



WO 97/4*492 



1 5 



i : 

6. ttttSrtr:. tetokiiADm.imitr^ 



I I 



PCT/JWO01518 



01/28/98 WED 20:20 FAI 7039167439 



OPT! PAT LASER 



13 042 



WO 97/46492 



I / 2 



Fig. I 



PCT/JP96/01518 



23o 




01/28/98 



WED 20:21 FAX 7039167439 

J 



OPT I PAT LASER 



INTERNATIONAli SEARCH REPORT 



Interna uooal appiici«K» Na 

PCT/JP96/01518 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. Cl« C02F1/46SI, B01D61/48 

Wrding to International Pate* QaaJatiOP (1PQ Of to bach national duration and IPC 



B. FIELDS SEARCHED | J 

Minimum documwodoo ****** (daaaJtotficfl *y«» ^ cUaatncaoon iy»bola) 



Int. CI 6 CQ2F1/46*, B01D61/48, C02Fl/;42 



T 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



autioQ of docwicoc.Vilh ipdlcttioo. wco* appropriate, ofllhe relevant pasttfes 



Relevant to data Na 



JP, 4-071624, A (Japan Organo Co. 



March 6, 1992 
Page l r lower 



(06. 03. 92), 
left column , line 5 



Ltd.), 

to page 2, 
none) 

Ltd.) , 

38; Fig. 1 



upper left column, line 8 (Family 

JP, 7-265865, A (Japan Organo Co; 
October 17 , 19195 (17. 10. 95), 
Page 5 , right jcolumn, lines 19 to 
(Family: none) 

JP, 52-04758oJ A (Hitsubishi Heavy Industries, 
Ltd .) , 

(15. 04. 77), 



April 15, 197 
Page 3, upper 
(Family: none) 

JP, 8-150326, 
June 11, 1996 



1-6 



1 - 6 



left column, lines 1 to 5 



A (Japan Organo Co., Ltd.), 
(11. 06. 96) {FainiLyU none) 



1 - 6 



lO PwA«r 4mm-~* are liatod in *e oootta«tt<*t of Box C 



□> 



ptfiaat family 



Syaal af^ W 
-A" too— < *6dH *» m~*** 



— dm ■Mitf ii»NlitnifnriVr — »—« « fln*^*— f ariartnr 

niliMMtriNtitwtkAttMt ujiridiiil SWadata or fy nodoityif — 

r iUMM 1 j^^L— iaiMttkaiif irfmaa; ta* datod Imedoa cannot >a 

My tfcw daub* Of priori* dda<i) * **** * xMAw+mtmiocwmm+h******— 

lOBoofied) to lo*o4~ to tovoottvo »t ^^T? 0 ** 

^loiiotit a fa daViaa. aw, «t«ttoo or f ^MA^«t^o^^«|i^w.i^<^^ 

-T oocaaaooi pvWtto4 prior to too twmpim* 4 ^ — 
tbt priority dau claim* | 



toko at 
I -B" eaftftfdocHMtf 
•V docaaM* wakn 



ina^oaitt 



-a* ofl lotint o< r 



Imitetrr 
ibotty 



[ Dot* of too actuol oooipUrioa of ibo iiiemational oearcn 
August 27, 1996 l|27. 08 . 96) 



i Name and mailing addreai of tho ISA/ 

Japanese Patent qffice 

1 Facsimile No, 



Dot* of availing of the intemataooaJ search report 

September 3, 1996 (03. 09. 96) 



l availing off 

eptembe 
ired officer 



Aulburited 
Telephone No. 



Form PCT/tS A/210 (tecood ah«t) (JuJ)y IW2) 



01/28/98 WED 20:21 FAX 7039167439 



OPTI PAT LASER 



1^ 045 




27. 08 



aiwMM«>**a(**Tj6 

0*SMWW (I SA/J P) 

Wttioo 

JWm^BKM^HSTjB 4#3* 



f4 J ^V77?!> -** 



96 



raj » 

SKII 



03.09.96 



Ctsi* 03-358 1-1 1 01 Ml 3421 




4D 934 



«5tPCT/I SA/2 10 («2h-t?) (1 9 9 2¥7,B) 



01/28/98 WED 20:22 FAI 7039167439 QPTIPAT LASER tfl048 




